U pper respiratory tract infections are the most common reason for seeking ambulatory care in the United States. 1 Although antibiotics are ineffective for most upper respiratory tract infections, antibiotic use for upper respiratory tract infections is common. [2] [3] [4] [5] [6] Such inappropriate antibiotic use exposes patients unnecessarily to potential adverse effects, 7 and increases the prevalence of antibioticresistant bacteria. 8 Physicians are generally aware of the individual and societal adverse consequences of inappropriate antibiotic use. 9 However, physicians frequently prescribe antibiotics to meet perceived patient expectations. [9] [10] [11] Studies have indeed shown that many patients want antibiotics when seeking care for upper respiratory infections. Studies published or performed between 1996 and 1998 in the United States showed that 60% to 75% of adults with upper respiratory tract infections wanted antibiotics for their illness. [12] [13] [14] However, these studies were performed prior to more recent research that shows antibiotic prescribing rates for upper respiratory tract infections are decreasing. [15] [16] [17] It is unknown whether, in the setting of decreased antibiotic prescribing, the proportion of patients wanting antibiotics has also decreased. Additionally, it is unknown whether there has been a change in previously noted associations between prior antibiotic use and wanting antibiotics, 18, 19 and between wanting antibiotics and actual antibiotic prescribing. 10, 11 We performed a prospective survey in an acute care clinic during the winter of 2001-02 to measure the proportion of patients with upper respiratory infections who want antibiotics. We also sought to identify factors independently associated with wanting antibiotics and antibiotic prescribing.
METHODS

Patients and Setting
The study was conducted from November 27, 2001 to February 28, 2002 in the Massachusetts General Hospital Medical Walk-In Unit (Boston, Mass.). The Medical Walk-In Unit is an adult acute care clinic, open 7 days a week, where most patients are seen on a first-come, first-served basis.
At check-in, the unit secretary directed patients to a flyer that stated: "Do you have runny nose, cough, congestion or stuffiness, sore throat, ear pain, sinus pain or other symptoms that makes you think you may have pneumonia, bronchitis, sinusitis, a cold, the flu or another respiratory infection?" If the patient had respiratory symptoms, the secretary offered the patient a "Respiratory Illness Survey" to complete in the waiting room. Patients could also receive a survey by responding to flyers posted in the waiting room or by being asked by the triage nurses. The secretaries and nurses were not required to verify the presence of respiratory symptoms. Patients were not informed of the content or purpose of the study prior to being given the survey. JGIM Surveys were filled out and returned to a lockbox in the waiting room before the patient's visit with the physician. Although efforts were made to include as many patients as possible, participation in the study was voluntary. Patients gave their consent to participate by returning a survey. No data are available concerning the demographics or diagnoses of the patients who declined participation.
Information on the survey was not available to the treating physician. Information about recorded history, physical exam findings, diagnosis, and medications prescribed was later abstracted from the chart. The Institutional Review Board of Massachusetts General Hospital approved the study protocol.
Respiratory Illness Survey
Patients answered questions about characteristics of the present illness, reason for the visit, expectations for the visit, desire for antibiotics, demographics, and comorbid illnesses. Questions were derived from prior studies. [12] [13] [14] 19, 20 Prior to study use, clinicians and patients reviewed the questionnaire to ensure understandability.
Information about the present illness included asking about the duration of illness, whether the patient missed work due to illness, and 24 specific symptoms using yes/ no questions. Patients were asked how bothered they were by the present illness on a 5-point scale, from "extremely bothered" to "not bothered." Patients indicated their primary reason for coming to the clinic by answering the question "For your visit today, of the reasons for coming to the clinic, which one is most important to you?" With this question, we sought to understand the main goal served by getting better. Possible reasons for the visit included getting better because the symptoms are annoying, getting better because of pain, getting better to care for family, getting better to return to work, getting better for leisure time or travel, or getting better for another reason.
Patients indicated their primary expectation for the visit by answering the question "For your visit today, of the expectations below, which one is most important to you?" With this question, we sought to know what the patient wanted to happen at the visit. Possible expectations included having tests or x-rays, getting a diagnosis, getting reassurance, getting a referral, getting a nonantibiotic treatment, getting an antibiotic prescription, or getting an estimate of how long the symptoms would last.
Desire for antibiotics was assessed using a 5-point Likert scale (strongly agree to strongly disagree) in response to the statement "I want antibiotics for my illness today." Similar response frames were used to assess whether patients felt that antibiotics work for them when they have a cold, repeated use of antibiotics could be harmful to them personally, or if they planned on asking the doctor for antibiotics.
Patients answered questions about their age, sex, primary language, race/ethnicity, education, insurance status, household income, employment status, and whether or not they had a primary care doctor they have seen before.
Patients were asked the number of medicines they took, if they smoked, and if they had heart disease, lung disease, diabetes, or cancer (excluding skin cancer), or were pregnant.
Data Analysis
For the present analysis, we included patients who had a physician-assigned upper respiratory tract infection and who answered the question regarding desire for antibiotics. Because we wanted patients to respond to questions about treatment expectations prior to their visit with the doctor, we anticipated a need to exclude patients who were not given a primary diagnosis of a common upper respiratory tract infection. Included diagnoses were upper respiratory infection, viral syndrome, influenza, otitis media, sinusitis, nonstreptococcal pharyngitis, streptococcal pharyngitis, tonsillitis, infectious mononucleosis, acute bronchitis, and acute cough. Patients with influenza (3 patients) and infectious mononucleosis (1 patient) were considered to have viral syndrome; patients with cough (10 patients) were considered to have acute bronchitis. We excluded patients who reported symptoms for more than 30 days.
We dichotomized patients into those who strongly agreed with the statement "I want antibiotics for my illness today," and those who had no opinion, disagreed, or strongly disagreed. To assess prior antibiotic use, we dichotomized patients into those who reported using, on average, zero antibiotic courses per year and those who reported using 1 or more antibiotic courses per year.
We did not evaluate diagnosis as a predictor of antibiotic prescribing. The signs and symptoms of common upper respiratory tract infections overlap and a diagnosis might be used to legitimize an antibiotic prescription. For example, if a patient has headache, myalgias, and sinus pain, and insists on an antibiotic, the physician may diagnose the patient with sinusitis-an antibiotic-appropriate diagnosis-instead of upper respiratory tract infection, for which antibiotics would be inappropriate.
Statistical Analysis
To detect a 20% absolute increase-from 40% to 60%-in antibiotic prescribing for patients who wanted antibiotics, assuming 50% of patients would want antibiotics, with Type I error of .05 and 80% power, 180 total patients would be required. Our goal was to enroll 300 total patients to account for exclusions, missing data, and loss of power using a clustered analysis.
We used standard descriptive statistics. We used Fisher's exact test, the χ 2 test, the χ 2 test for trend, Student's t test, and the Wilcoxon rank-sum test where appropriate. We developed two multivariable logistic regression models. In the first model, we sought to identify independent predictors of wanting antibiotics. We evaluated any variable associated with wanting antibiotics ( P ≤ .1 on univariate testing) and adjusted for confounding while minimizing collinearity between variables. We considered confounding or collinearity to be present when the addition of a new variable into the model changed the beta coefficient or standard error, respectively, of another variable by more than 10%.
In the second model, we sought to determine whether wanting antibiotics was independently associated with receiving antibiotics, adjusted for clustering by provider. 21 To begin the model building process, we used a forward selection algorithm to identify the strongest predictors of antibiotic prescribing. We also evaluated any other covariate associated with either wanting antibiotics or receiving antibiotics on univariate testing ( P ≤ .1).
All analyses were performed using SAS 8.1 (SAS Institute, Cary, NC). P values were two-tailed where possible and P values ≤ .05 were considered significant.
RESULTS
Characteristics of the Patients and Visits
During the study period, 421 surveys were returned, representing approximately 7% of all patients presenting to the clinic for any reason. Of 421 patients who returned surveys, 310 met our inclusion and exclusion criteria (74%; Fig. 1 ). The most commonly excluded primary diagnoses were pneumonia (8 visits), asthma, (3) urinary tract infection, (3) conjunctivitis, (2) hypertension, (2) otitis externa, (2) and tympanic membrane perforation (2) . The other 41 subjects excluded by diagnosis all had separate, unrepeated primary diagnoses.
The patients who met inclusion and exclusion criteria had a mean age of 34 years, were 64% women, and 81% white ( Table 1 ). The subjects were generally of high socioeconomic status with 92% having attended some college and 51% having a household income greater than $50,000.
The primary diagnoses were upper respiratory infection (42% of patients), acute bronchitis (16%), sinusitis (13%), viral syndrome (9%), nonstreptococcal pharyngitis (8%), otitis media (6%), and streptococcal pharyngitis (6%) ( Table 2 ). The most common chief complaints were cough (26%), sore throat (18%), sinus pain or pressure (8%), ear pain or stuffiness (6%), and runny nose (5%). Patients had symptoms for a median of 6 days (interquartile range, 4 to 10 days) prior to coming to clinic. One hundred and sixty-four patients (53%) missed work because of the present illness. Among patients who missed work, the median number of days missed was 2 (interquartile range, 1 to 2 days). The primary reason subjects sought care was for relief from symptoms (43%), relief from pain (24%), getting better to be able to return to work (13%), to be able to care for family (8%), for leisure time or travel (6%), or for another reason (4%). The primary expectation for the visit was to get a diagnosis (49%), an antibiotic prescription (25%), reassurance there is nothing serious going on (13%), a nonantibiotic treatment recommendation or prescription (5%), have testing carried out (3%), or to obtain an estimate of how long the symptoms would last (2%).
Wanting Antibiotics
When responding to the statement "I want antibiotics for my illness today," 51 patients strongly agreed (16%), 69 patients agreed (22%), 145 patients had no opinion (47%), 29 patients disagreed (9%), and 16 patients strongly disagreed (5%). Only 19% of patients agreed or strongly agreed with the statement "Antibiotics work for me when I have a cold." More than a quarter of patients (29%) agreed or strongly agreed with the statement "I plan on asking the doctor for antibiotics today." Almost three quarters of patients (73%) agreed or strongly agreed with the statement "Repeated use of antibiotics can be bad for me in the long run." Wanting antibiotics-agreeing or strongly agreeing with the statement "I want antibiotics for my illness today" (39% of patients)-was associated with not having attended college (60% vs 37% who did attend college; P = .03) and smoking status (64% of smokers vs 36% of nonsmokers; P = .002). Wanting antibiotics was also associated with using, on average, 1 or more antibiotic courses per year (44% vs 22% of those who did not report antibiotic use; P < .001). Wanting antibiotics was associated with sinus pain (46% vs 28% of those without sinus pain; P = .002), headache (41% vs 20% of those without headache; P = .007), purulent nasal discharge or sputum (45% vs 29% of those without purulence; P = .004), and productive cough (43% vs 26%; P = .02).
Wanting antibiotics was not associated with age, sex, race, income, insurance, employment, English as a primary language, missing work, duration of illness, overall bother of symptoms, having a primary care physician, heart disease, lung disease, diabetes, cancer, or having had a bad reaction to antibiotics.
In multivariable modeling, independent predictors of wanting antibiotics were prior antibiotic use (odds ratio [OR], 2.4; 95% confidence interval [CI], 1.3 to 4.7) and current smoking (OR, 3.1; 95% CI, 1.3 to 7.3; Table 3 ).
Antibiotic Prescribing
Among patients who met the inclusion and exclusion criteria, 110 (35%) were prescribed an antibiotic. In univariate testing, patients' desire for antibiotics prior to the medical visit was associated with physicians' prescribing antibiotics (OR 2.1, P = .01 adjusted for clustering by provider; Table 4 ). Patients with lung disease were significantly more likely to be prescribed antibiotics (53% vs 34% of patients without lung disease; P < .05), as were patients with sinus pain (41% vs 28% of patients without sinus pain; P = .02), and patients who missed work (40% vs 29% of patients who did not miss work; P = .04). Antibiotic prescribing was linearly associated with increasing overall bother ( P = .03). Physician-charted symptoms that were associated with antibiotic prescribing included fever (46% vs 29% antibiotic prescribing for those without charted fever; P < .005), fatigue (20% vs 38% for patients without charted fatigue; P = .02), sinus pain (59% vs 32% for patients without charted sinus pain; P < .005), and ear pain (51% vs 33% for patients without charted ear pain; P = .03).
Patients who were prescribed antibiotics had higher mean temperatures than patients who were not prescribed antibiotics (37.0 ° C vs 36.8 ° C; P = 0.01). Other physical exam findings that were associated with antibiotic prescribing were tympanic membrane abnormality (66% vs 32%; P < .001), sinus tenderness (69% vs 32%; P < .001), pharyngeal exudate (81% vs 33%; P < .001), lymphadenopathy (63% vs 30%; P < .001), and lung abnormalities (69% vs 32%; P < .001). All 13 of the patients who had a positive rapid test for group A streptococcus were treated with antibiotics (100% vs 33% without a positive rapid test for group A streptococcus; P < .001).
In multivariable modeling, wanting antibiotics remained a significant independent predictor of receiving antibiotics (OR, 2.1; 95% CI, 1.1 to 4.4; Table 5 ). Several physical exam findings strongly predicted antibiotic prescribing: temperature (OR, 2.0 per °C; 95% CI, 1.3 to 3.0), abnormal lung exam (OR, 11.9; 95% CI, 4.0 to 35.6), pharyngeal exudate (OR, 14.5; 95% CI, 3.3 to 63.7), tympanic membrane abnormality (OR, 8.4; 95% CI, 2.6 to 27.3), sinus tenderness (OR, 7.4; 95% CI, 2.9 to 19.2), and lymphadenopathy (OR, 5.4; 95% CI, 2.1 to 13.8). The only other significant predictor of antibiotic prescribing was physician-charted sinus pain (OR, 3.4; 95% CI, 1.2 to 9.4).
DISCUSSION
In a prospective study of adults who sought care for upper respiratory tract infections in the winter of 2001-02, we found that 39% of patients wanted antibiotics, less than the 60% to 75% of patients who wanted antibiotics in three directly comparable earlier studies [12] [13] [14] (Table 6 ).
There are several explanations for the lower proportion of patients who wanted antibiotics in our study. First, patients' expectations may have changed in the setting of decreased antibiotic prescribing rates for upper respiratory infections. 16, 17 Expectations may have changed because of decreased antibiotic prescribing by physicians, increased patient awareness of the inefficacy of antibiotics for upper respiratory infections, patient concern about antibioticresistant bacteria, or other factors. Second, our response frame differed from prior studies. In previous studies, patients were asked yes/no questions about their desire for antibiotics. [12] [13] [14] We allowed patients to express varying degrees of desire for antibiotics with a Likert-type response frame. Almost half of patients (47%) expressed no opinion about wanting antibiotics. Lack of opinion may reflect patients' uncertainty of either their diagnosis or the utility of antibiotics for upper respiratory tract infections. However, this uncertainty probably does not represent a general ambivalence about antibiotic treatment on the part of patients. A majority of patients (73%) felt that repeated use of antibiotics could be harmful to them and only 19% of patients thought antibiotics were effective when they had a cold. Third, the location and patient population in the present study was different from prior studies. This study was conducted at an academic, urban clinic whereas prior studies were in more rural settings. Despite these differences with prior studies and the apparent decrease in the proportion of patients who wanted antibiotics, we continue to note an association between previous antibiotic use and wanting antibiotics (OR, 2.4; 95% CI, 1.3 to 4.7). We also note an association between wanting antibiotics and antibiotic prescribing (OR, 2.1; 95% CI, 1.1 to 4.4), even after adjusting for physical exam findings that are very strongly associated with antibiotic prescribing. Apparently, the more antibiotics patients used in the past, the more likely they were to desire antibiotics when presenting for care, and the more likely they were to actually receive antibiotics again. Prior experience may have "proven" to patients that antibiotics work. Alternatively, this finding may reflect the persistent nature of patients who want and receive antibiotics.
Our results should be considered in light of the limitations of this study. First, the study was conducted at a single acute care clinic in an urban, academic medical center and included a patient population that was predominantly educated and employed. However, many doctors perceive that just such a high-functioning patient population can be most demanding for antibiotics. Second, although physicians were not formally told of the study, we cannot exclude the possibility that physicians' knowledge of the study may have influenced their prescribing behavior. Third, patients who chose to participate in the study may have been systematically different from patients who chose not to participate. To address this potential limitation, we attempted to enroll as many patients as possible. Additionally, patients were not aware of the content of the survey prior to participation. Two prior studies also did not enroll consecutive patients, 12 ,14 yet we still note a large decrease in the proportion of patients who wanted antibiotics from the prior studies to the present study (Table 6 ).
To improve antibiotic prescribing for upper respiratory tract infections, physicians should know when antibiotics are indicated, 22 and be aware of the techniques patients may use to "pressure" physicians for antibiotics. 23 Our results indicate that most patients are aware that antibiotics are not effective for the average cold and that exposure to antibiotics carries some risk. Physicians should remember that antibiotic prescribing has generally not been shown to be a determinant of patient satisfaction. 12, 14 Patients are satisfied as long as they perceive the physician has shown personal interest, provided reassurance, explained the illness, and the rationale for treatment. 12, 20 Finally, in continuing efforts to break the cycle of inappropriate antibiotic use, physicians should not assume that most patients with upper respiratory tract infections want antibiotics.
